Quantitation of soy-derived phytoestrogens in human breast tissue and biological fluids by high-performance liquid chromatography.
A new and reliable HPLC method for the quantitation of daidzein, equol, and genistein in human breast tissue has been developed. The method was applied to biopsies from women undergoing breast reductions, who, prior to surgery, had ingested either a soy isoflavone preparation or a placebo tablet. The results were compared with data collected for urine and serum of the same subjects using standard methods. The limits of detection in the breast tissue homogenate were 24.7 nmol/l for daidzein, 148.0 nmol/l for equol, and 28.4 nmol/l for genistein (S/N of 3). The chromatographic limits of quantitation were 62.5 nmol/l for daidzein and genistein, and 125.0 nmol/l for equol, for which the accuracies were 86.0%, 83.6%, and 81.8%, respectively. The coefficients of variation of these measurements were all below 20% (11.1% for daidzein, 16.4% for genistein, and 13.2% for equol). The sample preparation comprised a concentration step and the absolute limits of quantitation were, therefore, 4.7 nmol/l, 18.8 nmol/l, and 0.94 nmol/l for daidzein and genistein, and 9.4 nmol/l, 37.5 nmol/l, and 1.9 nmol/l for equol in urine, serum, and breast tissue homogenate, respectively. Recoveries were between 70% (+/-5.6%) in breast tissue homogenate and 100% (+/-14.1%) in urine and serum for all three compounds. Equol (less than 1 micromol/l homogenate) was found to be the predominant phytoestrogen in breast tissue and its concentrations exceeded those in serum. The concentrations of phytoestrogens were at least 100-fold higher in urine than in serum and breast tissue.